The effects of a wiggler on the beam parameters depend on several integrals involving the machine functions and the field distribution in the wiggler. It is shown that these integrals are separable into sums of products of terms containing only the initial values of the machine functions, and terms containing integrals over the wiggler fields. The field-dependent integrals may be determined by numerical integrations based on measured field distribution. In typical wiggler designs, the energy and excitation dependencies of the integrals may be modeled mathematically by simple power series. Introduction A wiggler is a system of bending magnets of alternating sign, placed in a storage ring to produce one or more of the following effects:
(1) to modify the damping rates; (2) to modify the emittance of the beam; (3) to decrease the polarization time; or (4) to enhance the synchrotron radiation spectrum.
In flat wigglers,1'2 which are considered here, the bends are all in the same plane. Helical wigglers3'4 have been proposed and extensively studied in the literature, but will not be discussed in the present note.
For the purpose of establishing preliminary design criteria, a flat wiggler usually is treated as a number of "squared-off" or "hard-edge" magnets. However, in actual wigglers, much of the bending takes place in the end fields and therefore the beam effects, which depend on integrals of various powers of the local field, can not be expressed accurately by hard-edge models. (1) and if the bending field is symmetric about the midpoint. The design orbit may be found by numerical integration of the equations of motion in the midplane (radiation reaction is neglected): (8) where to is the length along the Z axis and Q is the length along the design orbit.
The transport matrix for linearized motion relative to the design orbit is defined by x (s) = T (s) x (0) (9) where the components of x(s) are [x, x', y, y', cAt, AE/EI. (In the relativistic limit cAt= As= the path-length diference and AE/E= Ap/p= the relative momentum deviation).
Because of the assumptions of midplane symmetry and constant energy, the x,y and y,E coupling terms all vanish. Let the matrix for the transformation all the way through the wiggler be defined by
Because of the constraints of zero deflection and zero offset, and the symplectic property, it follows that m16 = m26 = M51 = im52 = 0 (20) Also, from the assumption that the fields are uniform in the X direction, it follows that m2= 0
Thus the (3x 3) horizontal matrix may be written mll m12 m16 
(32) where y, a, B,n and n' are the Courant and Snyder machine functions7 in the horizontal plane (the subscript x is omitted for the sake of brevity).The relationship of these integrals to the machine parameters is given in Appendix A.
The contributions of the wiggler to the above integrals may be expressed in terms of the initial values of the Courant-Snyder functions, and integrals involving only the properties of the wiggler itself. As will be shown in Appendix B, 
